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Description 

The invention relates to thermoplastic multi-layer packaging films and bags or pouches made therefrom. 
In particular this invention relates to films and bags having superior heat shrink and cold seal properties. 
5 which give good seal strength even through contamination like grease or blood, and which allow the 
application of higher shrink temperatures due to their improved seal strength at elevated temperatures. 

Shrinkable and heat scalable thermoplastic films are being used in packaging of non-food and food 
products like meat, cheese, poultry and the like. Many attempts have been made to combine good shrink 
properties with satisfactory sealabillty and good seal strength both at room temperature and at higher 
10 temperatures but there is still room for improvement. 

A laminate film known from U.S.-A-3 ,741 .253 comprises a core layer of a vinylidene chloride 
copolymer between a layer of a cross-linked ethylene-vinyl acetate copolymer used as a sealant and an 
outer layer of ethylene-vinylacetate copolymer which Is not crosslinked. The ethylene-vinylacetate 
copolymer has improved properties over the previously used polyethylene, especially when it has been 
15 cross-linked by irradiation. 

As disclosed in U.S.-A- 4 064 296 the core layer may also consist of a hydrolyzed ethylene-vinyl 
acetate copolymer. It has similar oxygen barrier properties as vinylidene chloride copolymers and offers the 
advantage that it may be irradiated without discoloration. 

Certain advantages have been achieved by using an ionomeric resin as sealing layer. They result in a 
20 higher seal strength at elevated temperatures thus allowing higher shrink temperatures. However, their cold 
seal strength Is not fully satisfactory. This latter property is important in modern automated bag packaging 
processes in which the seals are subjected to substantial stress when the bags are opened and loaded with 
the article to be packed. 

More recently low density linear polyethylenes have become commercially available and have also 
25 been proposed for packaging applications. Actually the so called linear low density polyethylenes are 
copolymers of ethylene and varying amounts of higher a-olefins with e.g. 6 to 10 carbon atoms per 
molecule (U.S. -A- 4 .076 .698) or 3 to 8 carbon atoms per molecule (EP-A-1 20503). Depending on their 
density these materials are referred to as linear low density polyethylene (LLDPE) or very low density 
polyethylene (VLDPE), the separation line being at a density of about 0.910 g/cm^ . Some properties of 
30 VLDPE have been described in Plastics Technology, September 1984, page 113 and October 1984. page 
13 as well as in a company brochure published in February 1984 by DSM in the Netherlands and entitled 
"Stamilex PE". Their properties are said to be a unique combination between those of standard polyethyl- 
ene and polyolefinic rubbers. Their sealabillty and their compatibility with other polymers have been 
mentioned. 

35 US patent 4 424 243 discloses a heat-shrinkable laminate film which has outer surface layers of linear 
low density polyethylene (LLDPE) polymers which definition includes ethylene/o-olefin copolymers. The o- 
olefin may be butene(l), pentene(l). 4-methyl pentene(l). hexene(l) and octene(l). The comonomer 
content may be between 1.0 and 30% and the density between 0.900 and 0.950. especially 0.900 and 
0.940 g/cm3. Four copolymers have been selected for the examples which have a density between 0.922 

40 and 0.935 g/cm^ and the comonomer content of which is not specified. The sealing properties of said 
surface layers have not been tested and are not mentioned. 

The disclosure of JA-A-82 752/58 Is quite similar as far as the definition of the ethylene copolymers is 
concerned. The copolymers used in the examples have a density of 0.922 g/cm^. the comonomer content is 
not specified. In this case it is further important to note that in all examples a mixture of an ethylene 

45 copolymer and EVA has been used for the seal layer A. 

US patent 4 380 567 discloses a film structure which comprises a core layer of high densitly 
polyethylene and outer surface layers of an ethylene/Cs- to Cio a-olefin having a density of 0.910 to 0.940 
g/cm=^. The ethylene content of these copolymers is between 90 and 99.5 mol%. The examples use an 
ethylene/4-methyl-pentene(1) copolymer having a density of 0.922 g/cm^, 0.935 g/cm^ and 0.916 g/cm^. 

so The comonomer content is not specified, it may be between 1.5 and 25 wt.% (= 0.5 to 10 mol%). 

It is an object of the present invention to provide a multi-layer laminated packaging film and bags made 
therefrom which have improved shrink characteristics over the materials used in the past. This means that 
at a given temperature the shrink in percent (the mean between the shrink in the longitudinal and 
transversal direction) should be higher and the tolerated maximum shrink temperature should also be 

55 higher. The maximum shrink temperature is dependent on the seal strength at elevated temperatures. 

It is a further object of this invention to provide a packaging material with improved cold seal strength 
and thereby a reduced risk of breakages when bags made of the film material are utilized in automated 
loading processes. 
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It is yet another object of the present Invention to provide a packaging material which gives reliable 
seals even when contaminated. Especially in the packaging of meat It frequently occurs that the seating 
areas are contaminated with grease or blood, both of which tend to impair the sealing between hitherto 
used sealing layers. 

5 Finally and most importantly it Is an object of this invention to provide a material combining the above 
advantages, i.e. improved shrinkabiiity, increased maximum shrink temperature, good cold seal strength and 
sealabillty through contamination. 

It has been found that the above-mentioned objects are achieved by the present invention which Is 
directed to a thermoplastic multi-layer packaging film comprising at least an outer polymer layer, an inner 

10 heat sealing layer and optionally an oxygen banier layer between said Inner and said outer layer, and which 
Is characterized In that the heat sealing layer comprises a linear copolymer of ethylene and x to y% by 
weight, based on the copolymer, of an a-olefin with 4 to 8 carbon atoms, whereby x = 0.5nc + 8 and y = 
1.25 nc + 15 with nc being the number of carbon atoms in the a-olefin , said copolymer having a density of 
0.915 g/cm^ or less. 

75 Preferably the heat sealing layer comprises a copolymer of ethylene and 12 to 20% by weight, based 
on the copolymer, of an or-olefin with 4 to 8 carbon atoms. 

It has surprisingly been found that both the heat shrink properties and the cold seal strength of the 
laminated packaging film depend on the comonomer content of the ethylene copolymer used as the sealing 
layer. In order to achieve optimal results the comonomer content must Increase when going from the C4. - 

20 a-olefin {butene(1)) to the Ca-a-olefin (octene(1)). It is partlculariy surprising that the films of the present 
invention exhibit improved shrink properties both in irradiated (cross-linked) and non-irradiated condition and 
that these properties as well as the seal strength are a function of the comonomer content of the linear low 
and very low density "polyethylene". J-" 
When using a copolymer of ethylene and butene(1) the comonomer content should be between 10 and 

25 20% by weight, based on the copolymer. Such copolymers have a density of less than 915 kg/m^. When 
employing a copolymer of ethylene and octene(l) the comonomer content should preferably be increased 
to between 12 and 25% by weight, based on the copolymer. Such copolymers have a density of 0.915 
g/cm^ or less. 

According to the invention it is also possible to blend the ethylene/ a-olefin copolymer with up to 50% 

30 by weight, based on the sealing layer composition, of a polymer which Is compatible with said ethylene / a - 
olefin copolymer. Such further polymer may preferably be selected from the group comprising linear low 
density polyethylene (LLDPE) with a density above 920 kg/m^ , linear high density polyethylene (LHDPE), 
low density polyethylene (LDPE), ethylene vinyl acetate (EVA), acid modified EVA, polypropylene, 
ethylene/propylene copolymers, ionomeric polymers and ethylene/alkylacrylate copolymers wherein the 

35 alkyi moiety has 1 to 8 C atoms, in particular ethylene-methylacrylate (EMA), ethylene-ethylacrylate (EEA). 
and ethylene-butylacrylate (EBA). 

The ethylene/alkylacrylate copolymer which can be blended with the ethylene / a-olefin in the heat 
sealing layer can comprise 3 to 30% by weight of alkylacrylate. 

According to one embodiment of the invention the ethylene copolymer forming the sealing layer may 

40 be cross-linked by inradiation in order to improve its shrink characteristics and mechanical properties. 
However, such cross-linking Is not necessary since a very satisfactory packaging film is also obtained 
without irradiation. If polyvlnylidene chloride Is used as core layer providing an oxygen barrier the irradiation 
should take place prior to the lamination of the core layer to the sealing layer since PVDC may suffer when 
exposed to high energy Irradiation. The entire multi-layer film may be irradiated if the PVDC core layer is 

45 substituted by a core layer of partly hydrolyzed ethylene vinyl-acetate copolymer (EVOH). PVDC and EVOH 
are the preferred core layers since they show outstanding oxygen barrier properties. 

The films are normally oriented In longitudinal and transversal direction to obtain the desired shrink 
properties. If a tubular film is produced by extrusion the orientation may be effected using the known air 
bubble method and furitier stretching the film by pulling. Alternatively, orientation may be achieved by deep 

50 drawing of a planar film. 

The outer layer of the multi-layer packaging film of the invention may be of the same ethylene 
copolymer as the sealing layer, I.e. an ethylene/ a-olefin copolymer comprising 10 to 25% by weight, based 
on the copolymer, of an a-olefin with 4 to 8 carbon atoms, said copolymer having a density of 0.915 g/cm^ 
or less, or it may be selected from ethylene vinyl acetate, polyamides. and ionomeric resins. It may 

55 frequently be of advantage if an adhesive layer and/or an adhesion promoting layer Is Interposed between 
said other layers. 

If bags are made from the film material the film will normally be folded so that the fold forms the bottom 
of the bag whereafter both sides are sealed, so that the side seals close both sides of the bag. Alternatively 
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a bag may be formed from a tubular film in that the bottom of the bag is formed by a transverse seal 
across the flattened tube and the mouth is formed by severing the tube at a pre-selected distance from said 
transverse seal. Pouches can be obtained by sealing two film sheets at three edges. 

The invention will be further illustrated by reference to the following examples without being limited 
6 thereto. 

The following test methods were used to investigate the properties of the packaging films and to 
compare them with other materials. 

A. VARIABLE PRESSURE HOT BURST TEST (VPHB) 

10 

This Is a test to determine the seal quality of shrinkable materials at different temperatures. The 
approach with this test is to immerse total seal areas into hot water and after a predetermined dwell time, 
the pressure inside the bag Is increased at a constant rate of approx. 25.4 mm of water per second until the 
seal fails. 

J5 The mm of water pressure, at the level at which the seal fails, are recorded, and there are minimum 
specifications expressed in mm for each bag width. The highest is the number, the better is the seal quality 
at that temperature. 

B. PERCENT SHRINK 

20 

The percent shrink is measured immersing for a couple of seconds in hot water a specimen and 
measuring the percent of retraction, both in the longitudinal and transversal direction. The highest is the 
percent of shrink, the better is the performance of the materia! in terms of package presentation. 

In practice, the maximum achievable percent of shrink is that measured at the temperature at which the 
25 material meets the minimum VPHB requirements expressed in mm of water pressure (see point A). To 
predict the shrink behaviour it is therefore useful to plot in the same diagram the % of shrink and the VPHB 
as a function of the temperature. 

C. COLD SEAL STRENGTH 

30 

The cold seal strength represents the seal quality at room temperature and predicts the seal 
performance when the bag Is loaded with a product, either manually or by means of automatic loaders, 
which operate with a pusher, which pushes the product into the bag. The cold seal strength is measured 
with a modified pusher of a commercial loader, equipped with a system to record the pressure necessary to 
35 open the bottom seal. The head of the pusher operates on a 6 cm length of seal and the cold seal strength 
is expressed in kg/6 cm. The maximum pressure recordable with this systems is 40 kg/6 cm. 

The reported results are the average of 10 measurements. 

The following raw materials were used in the examples : 

40 
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COMPARATIVE EXAMPLES 1 TO 4 AND EXAMPLES 1 TO 3 

50 

Multi-layer packaging films of the composition summarized below In table I were prepared In the 
following manner. The first two layers A and B were coextruded through a conventional tubular extruder to 
form a tube. After leaving the die the substrate was cooled and flattened. It was then sent through an 
irradiation vault where it was Inradiated by high energy electrons to a dosage of about 4.5 MR. Depending 
65 on the characteristics desired this dosage could vary from 2 to 20 MR. After leaving the irradiation vault the 
substrate was again inflated and sent through a first tubular extrusion coating die where it received a 
coating of vinylidene chloride copolymer. Thereafter the still Inflated and now triple-walled film passed 
through a second tubular extrusion coating die where it received a layer of ethylene-vinyl acetate 
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copolymer. After the final coating the film was cooled, collapsed and rolled-up. This tape was subsequently 
unrolled, fed through a bath of hot water, held at a temperature of about 80 to 98° C, and as it left the water 
it was inflated and blown into thin tubing with a total wall thickness of about 59 microns. This so-called 
"trapped bubble" technique is well known in the art. The film was then rapidly cooled to set the orientation 
and then rolled up for further processing. 

The polyvlnylidene chloride and the ethylene-vinylacetate copolymer can alternatively be coated onto 
the substrate using a two-ply coextrusion die. 

The test results are summarized In the following table II. 
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When comparing the results it should be borne in mind that the shrink temperature should not exceed a 
55 value at which the hot-burst pressure drops below 650 rhm/H20. For some food products the maximum 
shrink temperature may be more limited but a higher hot-burst will then give additional safety. It is clear 
from the data In table II that comparison 1 gives good cold seal strength but the hot seal strength and the 
percent shrink leave something to be desired. Further, this material results in poor seal strength through 
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contamination like grease or blood. Comparison 2 shows improved siirink characteristics but the cold seal 
strength is considerably lower and this material cannot be sealed reliably through blood contamination. 

Examples 1, 2 and 3 show that excellent shrink characteristics and a very good seal strength both at 
room temperature and at elevated temperatures are being obtained. It has further been found that the seal 
s strength is not significantly affected by contamination like grease or blood. Comparisons 3 and 4 show that 
a very significant decrease both in seal strength and percent shrink occur when the comonomer content in 
the ethylene a-olefin copolymer drops below a certain level, i.e. the minimum comonomer content is an 
essential feature if the combination of desired properties is to be achieved. 

w COMPARATIVE EXAMPLES 5 AND 6, EXAMPLES 4 TO 10 

Multi-layer packaging films of the composition summarized in the following table III were produced by 

conventional techniques, i.e. by coextruding a tubular film of layers A to F and subsequent stretching and 
orientation, e.g. in a blown-up bubble, so as to obtain a heat shrlnkable film. No irradiation was employed in 
15 this case. The test results obtained are tabulated in the following table IV. 
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The results are essentially similar to those obtained with the irradiated material. Only the films of the 
55 present Invention combine excellent shrink characteristics with outstanding cold and hot seal strength. In 
addition thereto they may be sealed without impairing the seal strength through contamination like grease 
or blood which are always encountered in the packaging of meat products. Further, the non-irradiated 
structures show the same effect, namely a strong dependency of the shrink and seal characteristics on the 
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comonomer content of the ethylene/ o -olefin copolymer. 
Claims 

5 1. A themioplastic multi-layer packaging film having superior heat shrink and cold seal properties 
comprising at least an outer polymer layer, an Inner heat sealing layer and optionally an oxygen banrler 
layer between said inner and said outer layer, characterized in that the heat sealing layer comprises a 
linear copolymer of ethylene and x to y% by weight, based on the copolymer, of an a -olefin with 4 to 
8 carbon atoms per molecule, wherein x = 0.5nc + 8 and y = 1,25nc + 15 with nc being the number 

70 of carbon atoms in the or -olefin, said copolymer having a density of 0.915 g/cm^ or less. 

2. The film of claim 1 , characterized in that the heat sealing layei- comprises a copolymer of ethylene and 
12 to 20% by weight, based on the copolymer, of an a -olefin with 4 to 8 carbon atoms. 

76 3. The film of claim 1 , characterized in that the heat sealing layer comprises a copolymer of ethylene and 
10 to 20% by weight, based on the copolymer, of butene(l), said copolymer having a density of less 
than 0.915 g/cm^. 

4, The film of claim 1 , characterized in that the heat sealing layer comprises a copolymer of ethylene and 
20 12 to 25% by weight, based on the copolymer, of octene(l), said copolymer having a density of 0.915 

g/cm^ or less. 

5. The film of anyone of claims 1 to 5, characterized in that the heat sealing layer comprises further up to 
50% by weight, based on the layer composition, of a polymer which is compatible with said ethylene/ a 

25 -olefin copolymer and is selected from the group comprising linear low density polyethylene (LLDPE), 
linear high density polyethylene (LHDPE), low density polyethylene (LDPE), ethylene/vinyl acetate 
(EVA), acid modified EVA, polypropylene, ethylene/propylene copolymers, ionomers and 
ethylene/alkylacrylate copolymers having 1 to 8 C atoms in the respective alkyi radical. 

30 6. The film of claim 5, wherein said polymer compatible with said ethylene/ a-olefin copolymer is an 
ethylene/alkylacrylate copolymer selected from ethyiene-methylacrylate, ethylene-ethylacrylate and 
ethylene-butylacrylate. 

7. The film of anyone of claims 1 to 6, characterized In that the outer polymer layer Is of a polymer 
35 selected from the group comprising a copolymer of ethylene and 10 to 25% by weight, based on the 

copolymer, of an a-olefin with 4 to 8 carbon atoms, said copolymer having a density of less than 920 
kg/m^. EVA, polyamide, and ionomeric resins. 

8. The film of anyone of claims 1 to 7, characterized in that the oxygen barrier layer comprises a polymer 
40 selected from the group comprising polyvinylidene chloride (PVDC) and hydrolized ethylene/vinyl 

acetate copolymers (EVOH). ' 

9. The film of anyone of claims 1 to 8, characterized in that an adhesive layer and/or an adhesion 
promoting layer Is interposed between said other layers. 

45 

10. The film of anyone of claims 1 to 9, characterized in that at least the heat sealing layer has been cross- 
linked by in^diation. 

11. The film of claim 10, characterized in that the oxygen barrier layer comprises EVOH and that the entire 
50 multi-layer film has been irradiated. 

12. A side-sealed bag formed from the film of anyone of claims 1 to 11, said film being folded so that the 
fold forms the bottom of the bag and side-seals close both sides of the bag. 

55 13. A bag formed from a tubular film of anyone of claims 1 to 1 1 wherein the bottom of the bag is formed 
by a transverse seal across the flattened tube and the mouth is formed by severing the tube at a pre- 
selected distance from said transverse seaJ. 
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Revendications 

1. Feuille thermoplastique multlcouche d'emballage. ayant des proprietes superieures de retrecissement a 
la chaleur et de scellement k froid comprenant au moins une couche exteme d'un polymfere, une 
couche interne de scellement a la chaleur et facultativement. une couche formant barri^re d'oxygfene 
entre ladite couche interne et ladite couche exteme caracterisee en ce que la couche de scellement k 
la chaleur comprend un copolymire d'^thylen© et x a y% en polds. en se basant sur le copolym^re, 
d'une a-ol^fine avec 4h8 atomes de carbone par molecule, oCi x = O.Snc + 8 et y = 1.25nc + 15. nc 
etant le nombre d'atomes de carbone dans I* a-ol6fine. ledit copolym§re ayant une density de 0.915 
g/cm^ ou moins. 

2. Feuille de la revendlcation 1 . caracterisee en ce que la couche de scellement a la chaleur comprend un 
copolymere d'^thyl^ne et 12 ^ 20% en poids. en se basant sur le copolymere. d'une a-ol§flne ayant 4 
h 8 atomes de carbone. 

3. Feuille de la revendication 1 . caracterisee en ce que la couche de scellement k la chaleur comprend un 
copolymere d'^thyldne ayant 10 h 20% en poids. en se basant sur le copolymere. de but5ne(1). ledit 
copolymere ayant une density de moins de 0,915 g/cm^. 

4. Feuille de la revendication 1 . caracterisee en ce que la couche de scellement a la chaleur comprend un 
copolymfere d'ethylene et 12 a 25% en poids, en se basant sur ie copolymere, d'octene(l). ledit 
copolymere ayant une densite de 0,915 gfcm^ ou moins. 

5. Feuille selon I'une quelconque des revendications 1 a 5, caracterisee en ce que la couche de 
scellement k la chaleur comprend de plus jusqu'a 50% en polds, en se basant sur la composition de la 
couche. d*un polymfere qui est compatible avec ledit copolymere d'ethylene/a-olefine et est choisi dans 
te groupe comprenant du polyethylene Iln^aire de falble densit§ (LLDPE) du poly^thylfene lin^aire de 
forte density (LHDPE), du polyethylene de faible density (LDPE), de rethylene/acetate de vinyle (EVA). 
EVA modifie k Tacide. du polypropylene, des copolymeres d'ethylene/propylene. des ionomeres et des 
copolymeres d'^thyiene/acrylate d'alkyle ayant 1 k 8 atomes de C dans le radical alkyle respectif. 

6. Feuille de la revendication 5, ou ledit polymire compatible avec ledit copolymere d'ethylene/o-olefine 
est un copolymere d'ethylfene/acrylate d'alkyle choisi parmi I'ethylene-acrylate de mdthyle. rethylene- 
acrylate d'^thyle et Tethyiene-acrylate de butyle. 

7. Feuille selon fune quelconque des revendications 1 a 6. caracterisee en ce que la couche externe du 
polymere est d'un polymfere choisi dans le groupe comprenant un copolymere d'^thyiene et 10 e 25% 
en poids. en se basant sur le copolymere, d'une a-ol^fine avec 4^8 atomes de carbone. ledit 
copolymere ayant une density de 0,915 g/cm^ ou moins. EVA. polyamide. et resines ionomeres. 

8. Feuille selon I'une quelconque des revendications 1 k 7, caracterisee en ce que la couche formant 
barriere centre Toxygene comprend un polymere choisi dans le groupe comprenant du chlorure de 
polyvinylidene (PVDC) et des copolymeres hydrolises d'ethyfene/acetate de vinyle (EVOH). 

9. Feuille selon Tune quelconque des revendications 1 k 8, caracterisee en ce qu'une couche adhesive 
et/ou une couche favorisant Tadherence est interposee entre lesdites autres couches. 

10. Feuille selon I'une quelconque des revendications 1 a 9, caracterisee en ce qu'au moins la couche d© 
scellement k la chaleur a et© reticul^e par Irradiation. 

11. Feuille selon la revendication 10, caracterisee en ce que la couche fonnant barriere centre Toxygene 
comprend EVOH et en ce que tout© la feuille multicouch© a ete irradie©. 

12. Sac scelle lateralement,forme de la feuille selon I'une quelconque des revendications 1^11. ladite 
feuille etant pliee de maniere que I© pli fomae le fond du sac ©t que les joints lateraux feonent fes deux 
cotes du sac. 

13. Sac forme d'une feuill© tubulair© selon Tun© quelconqu© des revendications 1 e 11. oD le fond du sac 
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est form^ d*un joint transversal a travers le tube apiati et Tembouchure est form^e en rompant le tube 
a une distance preselectionnee du joint transversal. 

Patentanspriiche 

5 

1. Thermoplastische Mehrschlcht-Verpackungsfolie mit verbesserten Hei/Jschmmpf- und Kaltsiegeleiges- 
chaften. welche mindestens eine auflere Polymerschlcht, eine innere HeiOsiegelschicht und gegebenen- 
falls eine Sauerstoffspenrschicht zwischen der inneren und au^eren Schlcht umfaSt dadurch gekenn- 
zeichnet, daB die Heif siegelschicht ein Copolymer aus Ethylen und x bis y Gew.%, bezogen auf das 

70 Copolymer, eines a-Olefins mit 4 bis 8 Kohlenstoffatomen je MolekOI enthalt. wobel x = 0,5 nc + 8 
und y = 1,25 nc + 15 ist und nc die Zahl der Kohlenstoffatome In dem a-Oleflh 1st, und das 
Copolymer eine Dichte von 0,915 g/cm^ oder weniger aufweist. 

2. Fotie nach Anspruch 1, dadurch gekennzeichnet, da0 die Hei^slegelschicht eIn Copolymer aus 
75 Ethylen und 12 bis 20 Gew.%, bezogen auf das Copolymer, eines a-Oleflns mit 4 bis 8 Kohlenstoffato- 
men umfa/3t. 

3. Folie nach Anspruch 1, dadurch gekennzeichnet, dafi die Hei^siegelschicht ein Copolymer aus 
Ethylen und 10 bis 20 Gew.%, bezogen auf das Copolymer, Buten(l) umfaBt. wobei das Copolymer 

20 eine Dichte von weniger als 0,91 5 g/cm^ aufweist. 

4. Folie nach Anspruch 1, dadurch gekennzeichnet, da^ die Heii3siegelschicht ein Copolymer aus 
Ethylen und 12 bis 25 Gew.%, bezogen auf das Copolymer. Octen(l) umfa^, wobel das Copolymer 
eine Dichte von 0,915 g/cm^ oder weniger aufweist. 

25 

5. Folie nach einem der AnsprOche 1 bis 5, dadurch gekennzeichnet, dafl die HelBsiegelschicht 
weiterhin bis zu 50 Gew.%, bezogen auf die Schichtzusammensetzung. eines Polymeren umfa/^t. das 
mit dem Ethylen/a-Olefin-Copolymer vertr3glich Ist und aus der Gruppe ausgewahit ist, die lineares 
Poiyethylen niederer Dichte (LLDPE). lineares Polyethylen hoher Dichte (LHDPE), Polyethylen niederer 

30 Dichte (LDPE), EthylenA/inylacetat (EVA), sauremodifiziertes EVA, Polypropylen, Ethylen/Propylen- 

Copolymere, ionomere und Ethylen/Alkylacrylat-Copolymere mit 1 bis 8 Kohlenstoffatomen in den s 
jeweiligen Alkylresten umfaBt. 

6. Folie nach Anspruch 5, bei der das mit dem Ethylen/a-Olefin-Copolymervertragliche Polymer ein ' 1 
35 Ethylen/Alkylacrylat-Copolymer Ist, das ausgewahit ist aus Ethylen-Methylacrylat, Ethylen-Ethylacrylat 

und Ethylen-Butylacrylat. 

7. Folie nach einem der Anspruche 1 bis 6, dadurch gekennzeichnet, daS die auBere Polymerschicht 
aus einem Polymer besteht, das aus der Gruppe ausgewahit ist, die ein Copolymer aus Ethylen und 10 

40 bis 25 Gew.%, bezogen auf das Copolymer, eines a-Olefins mit 4 bis 8 Kohlenstoffatomen, wobei das 
Copolymer eine Dichte von 0,915 g/cm^ oder weniger aufweist, EVA, Polyamid und lonomerharze 
umfaiSt. 

a Folie nach einem der AnsprQche 1 bis 7, dadurch gekennzeichnet, dai3 die Sauerstoffsperrschicht ein 
45 Polymer umfaBt. das aus der Gruppe ausgewahit ist. die Polyvinylldenchlorid (PVDC) und hydrolysierte 
EthylenA/lnylacetat-Copolymere (EVOH) umfaBt. 

9. Folie nach einem der AnsprQche 1 bis 8, dadurch gekennzeichnet, daB eine Klebstoffschicht 
und/oder eine die hiaftung verbessemde Schicht zwischen den anderen Schichten angeordnet ist. 

50 

10. Folie nach einem der AnsprQche 1 bis 9, dadurch gekennzeichnet, daB mindestens die Heiflslegel- 
schicht durch Strahlung vemetzt worden ist. 

11. Folie nach Anspruch 10, dadurch gekennzeichnet, da^ die Sauerstoffspenrschicht EVOi-i umfa^ und 
55 6aB die gesamte Mehrschichtfolie bestrahit worden ist. 

12. Bn an den Seiten verschweiflter Beutel aus der Folie gemaS einem der Anspruche 1 bis 11, bei dem 
die Folie so gefaltet ist, da^ die Faltung den Boden des Beutels bildet und die seitlichen Siegelnahte 
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beide Seiten des Beutels verschiefien. 

13. Beutei aus einer schlauchformigen Foiie, gemafl einem der AnsprOche 1 bis 11. bei dem der Boden 
des Beutels von einer Versiegelung quer Qber den flachgelegten Folienschlauch geblldet wird und die 
Beuteloffnung dadurch gebildet wird. dafl der Schlauch in einem vorgewShlten Abstand von der 
Querversiegeiung abgeschnitten ist. 
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